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$a,$ $b\in \mathbb{R}\cup\{-\infty, \infty\}$ $[a, b]=\{x\in \mathbb{R}:a\leq x\leq b\},$ $[a,$ $b[=\{x\in \mathbb{R}$ : $a\leq x<$
$b\},$ $]a,$ $b]=\{x\in \mathbb{R}:a<x\leq b\},]a,$ $b[=\{x\in \mathbb{R}:a<x<b\}$
1 $G:[0,1]^{2}arrow[0,1]$
(Gl) ( ) $x_{i},$ $y_{i}\in[0,1],$ $i=1,2$ $x_{i}\leq y_{i},$ $i=1,2$ $G(x_{1}, x_{2})\leq$
$G(y_{1},y_{2})$
(G2) ( ) $G(O, 0)=0,$ $G(1,1)=1$
2 $G:[0,1]^{2}arrow[0,1]$
(i) $G$ $x,$ $y\in[O, 1]$ $G(x, y) \leq\min\{x, y\}$
(ii) $G$ $x,$ $y\in[0,1]$ $G(x, y)=G(y, x)$
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( ) $p\in[1,$ $\infty[$
$G^{(p)}(x, y)=[ \min\{x, y\}]^{p}$ for $x,$ $y\in[O, 1]$ (1)
$G^{(p)}$ .: $[0,1]^{2}arrow[0,1],p\in[1,$ $\infty[$ (
1 $)$ $p$ $G^{(p)}$ $\min=G^{(1)}$
$G^{(1)}(x, y) G^{(3)}(x, y) G^{(5)}(x, y) G^{(7)}(x,y)$
1 $G^{(p)}(x, y),p=1,3,5,7$
$G$ : $[0,1]^{2}arrow[0,1]$ $G^{\max}$ : $[0,1]^{2}arrow[0,1]$
$G^{\max}(x, y)= \max\{G(x, y), G(y, x)\}$ for $x,$ $y\in[O, 1]$ (2)
$G^{\max}$ $G^{\max}\geq G$ $G$
$G^{\max}\neq G$
3 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $f:\mathbb{R}^{n}arrow \mathbb{R}$ $f$ $X$
$x,$ $y\in X$ $\lambda\in$ ] $0,1$ [
$f( \lambda x+(1-\lambda)y)\geq\min\{f(x), f(y)\}$
3 $\min$
([2])
4 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $G:[0,1]^{2}arrow[0,1]$
$\mu$ : $\mathbb{R}^{n}arrow[0,1]$ $\mu$ $X$ $G$- $x,$ $y\in X$
$\lambda\in]0,1[$
$\mu(\lambda x+(1-\lambda)y)\geq G(\mu(x), \mu(y))$
4 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $G$ : $[0,1]^{2}arrow[0,1]$




$5X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $\mu:\mathbb{R}^{n}arrow[0,1]$ Corex $(\mu)=\{x\in X$ :
$\mu(x)=1\}$ $X$ $\mu$
1 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $G:[0,1]^{2}arrow[0,1]$
$\mu$ : $\mathbb{R}^{n}arrow[0,1]$ $\mu$ $X$ $G$- Corex $(\mu)$
2 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $G,$ $G’$ : $[0,1]^{2}arrow[0,1]$
$G\geq G’$ $\mu$ : $\mathbb{R}^{n}arrow[0,1]$ $\mu$ $X$ $G$- $\mu$ $X$
$G’$-
$X\subset \mathbb{R}^{n},X\neq\emptyset$ $G,$ $G’$ : $[0,1]^{2}arrow[0,1]$ $\mu$ : $\mathbb{R}^{n}arrow$




$G’$- $G\geq G’,$ $G\neq G’$ $\mu$ $G$ $G’$
3 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $G$ : $[0,1]^{2}arrow[0,1]$
$\mu$ : $\mathbb{R}^{n}arrow[0,1]$ $\mu$ $X$ G- $\mu$ $X$ Gmax-
$G^{\max}$ (2)
$X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $G$ : $[0,1]^{2}arrow[0,1]$ $\mu$ : $\mathbb{R}^{n}arrow[0,1]$
$X$ G- $G^{\max}\geq G$ 3 $\mu$ Gmax-
$\mu$
$G^{\max}$ $G$








$X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $G:[0,1]^{2}arrow[0,1]$ $\mu:\mathbb{R}^{n}arrow[0,1]$
$X$ $G$- $G$ $\min$ ( )
$X\backslash Core_{X}(\mu)$ $\mu$ ( )
3
1 $\alpha\in[0,$ $\frac{1}{2}$ [ $\mu_{\alpha}$ : $\mathbb{R}arrow[0,1]$ ( 2)
$\mu_{\alpha}(x)=\{\begin{array}{ll}0 if x\in]-\infty, 0]\cup[6, \infty[\frac{1}{2}x if x\in[0,1]\alpha\sin 4x\pi+\frac{1}{2} if x\in[1,2]\frac{1}{2}x-\frac{1}{2} if x\in[2,3]-\frac{1}{2}x+\frac{5}{2} if x\in[3,4]\alpha\sin 4x\pi+\frac{1}{2} if x\in[4,5]-\frac{1}{2}x+3 if x\in[5,6]\end{array}$
$\mu_{0}$ ($\mathbb{R}$ ) $\mu_{\alpha},$ $\alpha\in$ ] $0,$ $\frac{1}{2}$ [ ($\mathbb{R}$ )
4 ([2]) $\alpha\in]0,$ $\frac{1}{2}$ $[$ $p\in$ $p_{\alpha},$ $\infty[$ $\mu_{\alpha}$ ($\mathbb{R}$ ) $G^{(p)_{-}}$
$p\in[1,p_{\alpha}[$ ($\mathbb{R}$ ) $G^{(p)}$ - $p_{\alpha}= \frac{\log(\frac{1}{2}-\alpha)}{\log(\frac{1}{2}+\alpha)}$
( 3) $( \alpha\in]0, \frac{1}{2} [ p_{\alpha}\in] 1, \infty[ )$ $G^{(p)},p\in[1,$ $\infty[$ (1)
$p_{\alpha}$
2 $\mu_{\alpha}(x),$ $\alpha\in[0,$ $\frac{1}{2}[$ $3p_{\alpha}= \frac{\log(\frac{1}{2}-\alpha)}{\log(\frac{1}{2}+\alpha)}, \alpha\in]0,$ $\frac{1}{2}[$
$G:[0,1]^{2}arrow[0,1]$ $G$-
2 $\mu$ : $\mathbb{R}arrow[0,1]$
$\mu(x)=\{\begin{array}{l}11f x\neq 0\beta if x=0\end{array}$
$\beta\in[0,1$ [ $Core_{\mathbb{R}}(\mu)=\mathbb{R}\backslash \{0\}$
1 $\mu$ $G$ : $[0,1]^{2}arrow[0,1]$ ($\mathbb{R}$ ) $G$-
$X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $\mu$ : $\mathbb{R}^{n}arrow[0,1]$ (Px $(\mu)$ )
$(P_{X}(\mu))$
$\min p$
st. $\mu$ $X$ $G^{(p)}$-
$p\in[1,$ $\infty[$
4
$G^{(p)},p\in[1,$ $\infty[$ (1) 2
$(P_{X}(\mu))$ ( )
5 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $\mu:\mathbb{R}^{n}arrow[0,1]$ $(P_{X}(\mu))$
( )
6 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $\mu:\mathbb{R}^{n}arrow[0,1]$
$D_{X}( \mu)=\min\{p\in[1,$ $\infty$ [: $\mu$ $X$ $G^{(p)}$ - $\}$ (3)
$\mu$
$X$ $\min\emptyset=\infty$
(3) $\mu$ $X$ $D_{X}(\mu)$ $D_{X}(\mu)=1$
$\mu$
$X$ $D_{X}(\mu)$ $X\backslash Core_{X}(\mu)$
$\mu$ ( )
6 $X\subset \mathbb{R}^{n},$ $X\neq\emptyset$ $\mu:\mathbb{R}^{n}arrow[0,1]$
(i) $\mu$ $X$ $D_{X}(\mu)=1$
(ii) $p\in[1,$ $D_{X}(\mu)$ [ $\mu$ $X$ $G^{(p)}$ -
(iii) $p\in[D_{X}(\mu),$ $\infty[$ $\mu$ $X$ $G^{(p)}$ -
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